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1. Inventions name - SYNCHRONIZATION DEVICE 

2. Patent application field 

The synchronization device having the phase 
comparator and voltage control oscillator, provides the 
control of the voltage controlling oscillator by means of 
alternate signal voltage correspondent to the phase 
difference obtained by means of the phase comparator, and 
provides the signal with synchronized phase and frequency 
toward the input signal. 
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Specification 




The synchronization device adds the input signal 
detector, crystal oscillator and selector, where the selector 
is having the input signal and the oscillation output of 
crystal oscillator inputted, the selection output of the 
selector being inputted to the phase comparator, the input 
signal detector selecting the output of the selector, and the 
selection of the oscillation output of the crystal oscillator 
provided in case when there is no input signal, or selecting 
the input signal, in case there is one. 
3. Detailed description of the invention 

[Technical field] 

The titled invention is corresponding to the 
synchronization device providing the signal with the 
synchronized phase and frequency to the input signal. 

[Conventional technique] 

For example, during the serial transmitting of the 
digital data, m case of the high-speed transmission rate, the 
synchronization clock is modulated to a appropriate form 
within the data as in the conventional DMI modulation, 
which means that the transmission is provided with the 
digital modulating. Graph 2 is the example of the DMI 
modulated signal. 

Moreover, in the reception part, the digital modulated 
signal is modulated to the live data, that is the NRZ (No 
Return to Zero) form, and conventionally the PLL circuit is 
used in order to reproduce the synchronization clock from 
the modulation signal each time such modulation is 
provided. 

The PLL circuit is classified into two types. The first 
is the APLL (Analogue Phase Locked Circuit) and the 
second is the DPLL (Dig ital Phase Locked Circuit). 
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Graph 3 is the representative clock graph of the APLL 
circuit. 

Operational brief explanation 

The input signal and the reproduction clock of the 
frequency divider is inputted to the phase comparator, and 
the phase comparing 1 has the alternate signal voltage 
being outputted corresponding to the phase difference of 
the two inputs. In the mentioned data communication, the 
input signal in case of the PLL circuit usage is the 
synchronization pulse, as indicated in the graph 4, obtained 
from the receive signal. 

The outputted alternate signal voltage is composed of 
the oscillation control voltage of the voltage control 
oscillator (VCO) 4 by means of low-pass filter 2 and 
amplifier 3, and the VC04 output provides the frequency 
dividing by means of the frequency divider 5, thus forming 
the reproduction clock. 

Therefore, the APLL has the input signal and the 
reproduction clock phases combined by means of 
controlling the VC04 oscillation frequency, however, the 
complete digital part using the counter and the shift register 
within the phase combining part is the DPLL. 

Moreover, when the data communication is provided, 
the data is sent burst as in case of the packet 
communication, and if the PLL circuit is used, as indicated 
in graph 5 having the interval with no signal before or after 
the data, there is a problem of the time (lock time) up to the 
moment when the reproduction clock is synchronized, or up 
to the moment when the phase comparator two input phases 
could coincide. 
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In case of the packet communication provided, before 
or after the data, the packet for obtaining the 
synchronization within the reception part before or after the 
data or the so-called preamble pattern is added as indicated 
in graph 5, and in case if the PLL circuit lock time within 
the reception part is long, the long preamble pattern is 
necessary, thus the transmission efficiency is reduced. 

Here, in case, when the comparative transmission rate 
is low, the lock time short DLL circuit is used, so the DPLL 
circuit provides the operating with the clock of the 
transmission rate of one - ten times greater, thus the circuit 
is increased in the size and the greater expenses 
correspondent to the big amount of the high-speed IC when 
using the high transmission rate signal are needed. 

Consequently, regarding the cost, it is necessary to use 
the APLL; however, the conventional APLL circuit has the 
long lock time with the long preamble time being 
necessary, so, the transmission efficiency is reduced. 

[Purpose] 

The titled invention takes to account the points 
mentioned in above, and has the purpose to provide the 
economical PLL circuit having the lock time reduced by 
means of improving the conventional APLL circuit. 

[Practical example] 

The detailed description of the titled invention will be 
given in below. 

Graph 1 is the block graph of the PLL circuit of the 
titled invention. The crystal oscillator 6, selector 7, carrier 
detection circuit 9 etc. are added to the conventional APLL 
circuit within the graph 3. 
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Firstly, the explanation concerning the titled invention 
basis will be given. 

Taking to the consideration the fact that the lock time 
of the conventional APLL circuit is long, and that the VCO 
oscillation control voltage during the interval having no 
signal is unbalanced, the reproduction clock frequency 
could alternate from the reception signal transmission rate. 
Therefore, the VCO was controlled after the signal 
reception launched, so there was a long time period before 
the reproduction clock frequency was synchronized with 
the transmission rate, so the lock time was increased. 

Here, the titled invention is using the crystal oscillator 
having the same oscillation frequency with the transmission 
rate, and provides the synchronization of the reproduction 
clock 1 1 frequency with the transmission rate even during 
the no- signal time, so the lock is quickly omitted even 
during the reception launch time. 

Next, the graph 6 operating will be explained in 
below. 

Firstly, during the no-signal time, the no- signal state is 
detected by means of the carrier detection circuit 9. The 
carrier detection circuit controls the selector 7, and provides 
the input of the crystal oscillator 6 output to the phase 
comparator. The crystal oscillator 6 oscillation frequency is 
synchronized with the transnission rate, and the 
reproduction clock is stabilized having the transmission rate 
equal with the frequency. 

Next, when the reception signal is incoming, the 
carrier detection circuit 9 detects the reception launch, and 
provides the control for the selector 7, thus the 
synchronization pulse extraction circuit 8 is having the 
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synchronization pulse obtained from the reception signal 
being inputted. In such moment, the carrier detection circuit 
9 has the reception signal being stabilized, and the selector 
7 switching is being slightly delayed. 

When the selector 7 switch is provided, the 
reproduction clock in the time when the switch being 
provided when the PLL lock operating is about to start PLL 
lock operating becomes equal with the transmission rate, 
and the reproduction clock phase is quickly synchronized 
with the reception signal phase. 

[Results] 

As it was indicated in the explanation in above, simple 
circuits such as the crystal oscillator, the input signal 
detector etc. were added to the conventional APLL circuit, 
so that it is possible to obtain the shorter lock time. 
4. Graph brief explanation. 

Graph I is the block graph indicating the PLL circuit 
of the titled invention; Graph 2 is the graph indicating the 
DMI modulation waveform. Graph 3 is the block graph 
indicating the conventional APLL circuit, Graph 4 is the 
graph indicating the synchronization pulse obtained from 
the DMI modulation waveform. Graph 5 is the graph 
indicating the data flow part within the packet 
communication, Graph 6 is the graph indicating the 1 
example of the transmission signal head part within the 
packet transmission. 

1 is the phase comparator, 2 is the low-pass filter, 3 is 
the amplifier, 4 is the voltage control oscillator (VCO), 5 is 
the frequency divider, 6 is the crystal oscillator, 7 is the 
selector, 8 is the synchronizing pulse extraction circuit, 9 is 
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the input signal detection circuit, 10 is the reception signal, 
1 1 is the reproduction clock. 

Applicant -CANON INC 

Representative - MARUSHIMA GIICHI, Patent attorney 
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